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Introduction
As an upper middle income country with a per capita GDP of $10,874 in 2004 PPP, Chile scores well on international comparisons of social indicators and remains one of the outstanding countries in Latin America in terms of its record in reducing poverty. The human development index is 0.859, which gives it a rank of 38th out of 177 countries. A combination of strong growth, sound macroeconomic policies and well directed social programs have combined to reduce headcount index in more than half during sixtheen years. Despite large advances in poverty reduction, and significant increases in social expenditure, income inequality remains stubbornly stagnant. Furthermore, cross country comparisons place Chile amongst those countries with the highest gini coefficient.
Even though poverty and income distribution are key to economic development, an issue that is discussed less, is intertemporal income mobility. This is of particular relevance in the Chilean context.
Just comparing income distribution across time cannot answer questions like are the poor getting poorer and the rich richer? or is economic growth benefiting individuals that were initially poor? In order to answer such questions, it is necessary to perform income mobility analyses, tracking the evolution of individual incomes over time and seeing who are the winners and losers during the growth process (Fields et al., 2006) .
Since according to generally accepted methodology developed by Atkinson (1970) higher levels of inequality decrease welfare, this trend is still a concern for policy makers. This tendency might not be as harmful if we take into account income mobility, which has slightly different impact on welfare. One of the interesting features of mobility is that, long run inequality can be only lower than short run inequality and also when it is assumed usual social welfare function, then higher mobility increases welfare (Shorrocks, 1978) . This has implications on international comparisons of income inequality since even though one country might have higher cross section inequality, it can be offset by higher income mobility and exhibit lower long run inequality (Grodner, 2000) . Another issue of income distribution dynamics is related to the fact that society might prefer higher probabilities of transitions out from poverty.
Also, income mobility is related to the government's policies to reduce poverty and inequality gaps. The importance of demographic and economic events on mobility should be carefully examined.
The structure of this paper is the following. Section 2 describes the data and methodology. Section 3 presents the results regarding income mobility in the short run. Section 4 assess the determinants of short run income mobility. Section 5 concludes.
Data and Methodology
In contrast to the vast theoretical and applied income inequality literature, the literature on the measurement and interpretation of mobility is more limited and generally more ad hoc (Fields and Ok, 1999) Important distinctions are made between relative and absolute mobility. The former examines changes in rank of households between two periods and is thus mainly concerned with the ability of individuals to move up (and down) in the rankings of incomes while the latter examines absolute changes in income between two periods and thus is additionally concerned with changes in absolute well-being (and poverty).
As far as measures of mobility are concerned, one first needs to distinguish between what Cowell and Schluter (1998) call single-stage and two-stage indices. Single-stage indices consider the entire distribution in both years and examine mobility using that entire distribution, while two-stage indices first allocate individuals to income groups and then examines mobility between these groups. Examples of single-stage indices are the correlation coefficient of incomes between two periods, Shorrock's rigidity index, Fields and Ok's measures and King's measure (Fields, 2001; Woolard and Klasen, 2004) They have the advantage of using all available information inherent in the actual distributions and thus give the most comprehensive assessment of mobility. However, they have the disadvantage of being particularly sensitive to measurement error which is a particular problem when data from only two waves are available 1 .
In simulation studies, Shorrock's rigidity index was least sensitive to measurement error . This index compares the Gini of the average income between the periods with the weighted average of the Gini in each period. A value of one would mean no mobility at all, while 0 would indicate perfect mobility.
Regarding two-stage indices, the most commonly used measure is the transition matrix and indices derived from it. For a transition matrix, the data are divided into n equally sized income classes (e.g. quintiles or deciles) which are endogenously determined for each year.
While sometimes the brackets of a transition matrix are exogenously fixed income classes, the more common method are endogenously determined income groups based on quantiles of the distribution in a given year (such as quintiles, deciles or poverty transitions). The advantage of the transition matrix is that it can summarize mobility at various points in the distribution which is harder to gauge from a single index. It also turns out to be more robust to measurement error . There are serious costs as well, including the disregard of important information, such as income changes within a bracket and the different absolute income changes that underly a change in income bracket (Fields and Ok, 1999) . This issue can be important in international comparisons of mobility. In a country with low inequality, the same transition matrix may mean much smaller changes in absolute income levels compared to a country with very high inequality. To the extent one wants to capture these absolute changes as well, a transition matrix may not be the right tool. Despite these problems, the advantages of transition matrices are considerable. The choice of income groups in these transition matrices is largely arbitrary and, in general, tends to take the form prevalent in the literature to allow for the comparison of results. The most popular choices seem to be quintiles and deciles. Nevertheless, the choice of groups influences the results. The smaller (in terms of income range) the brackets, the more likely that people will move between brackets and thus mobility will appear larger. Thus using deciles usually will generate higher perceived mobility than quintiles.
There are relatively few studies on income mobility in developing countries and even fewer that are roughly comparable. The reason why this issue had not been widely studied in developing countries and particular in Chile until recently was the lack of suitable data. In order to study mobility, it is necessary to have longitudinal data tracking individuals or households over time. Collecting this type of data is expensive and for many years it was not generally done in most Latin American countries. Yacub (2000) stated that only 5 of the 44 low human development countries, and 7 of the 66 countries with intermediate human development, according to the UNDP classification, had available panel data. Baulch and Hoddinot (2000) confirmed this panel data shortage. However, the extreme diversity of the panels used (in terms of geographic extension, reference timeframe, type of sampling, welfare indicators, poverty line, etc.) considerably limits the analytical scope of these different case studies, particularly with respect to their comparison dimension. It is difficult to draw general conclusions from prior research, due to the heterogeneity of the samples, data and methodological choices, which restricts the sphere of comparison among countries.
Most analyses focus particularly on poverty dynamics rather than on household income mobility more generally (e.g. Jalan and Ravallion 2000; Dercon and Krishnan, 2000; Scott, 2000; Justino and Lichfield, 2002, McCulloch and Calandrino, 2002; Woolard and Klasen, 2004; Fields et al., 2006) . This paper will address household income mobility.
These studies generally suggest that income mobility in developing countries is higher than in industrialized countries, particularly at the botton end of the distribution (e.g. Dercon and Krishnan, 2000; Fields, 2001; Contreras et al., 2004; Paredes and Zubizarreta, 2005) . They also seem to suggest increasing mobility over time in most places. Panel data from Peru based on expenditures points to increased mobility in the 1990s (Fields, 2001) . Data from rural China point towards rapidly increasing mobility from very low levels in the 1980s (Nee, 1994) and generally very high mobility at the low end of the distribution (McCulloch and Calandrino, 2002) . These studies as well as studies from Malaysia suggest that education, changes in employment and demographic composition of the household play a key role in explaining existing mobility and in distinguising between the transient and the chronic poor (Fields, 2001) .
In Chile, income mobility studies have been conducted for rural sector by Scott and Litchfield (1994) and Scott (2000) . Both papers are based on a small longitudinal study of rural households between 1968 and 1986 . The authors analyze mobility of household per capita income, with and without government transfers. The panel consists of only two observations in time, but those capture the impact of Chile's liberalization reforms after 1974. Scott and Litchfield (1994) study income mobility and the evolution of inequality over time. The study shows that not only there were more upward than downward movers, but the extent of upward mobility (in terms of number of classes transited) was greater than the extent of downward mobility. Also, the authors model the determinants of directional income movement by using a linear regression and an ordered logit model (in which the dependent variable is whether the household moved to a higher income class, stayed in the same income class, or moved to a lower income class). The variables found to be significant determinants of upward income movement are age and education of the household head, amount of land owned, and per capita household income in the base year (the richer the household in 1968, the smaller the growth of income from 1968 to 1986). Scott (2000) complements the previous findings by analyzing the extent of movements out of poverty for the households in the sample. The results show that, while there was upward mobility during those years, around 70% of the initially poor households were below the poverty line in 1986. Similarly, 64% of the non-poor households stayed above this line eighteen years later.
Moreover, on 2001 the Ministry of Planning conducted the first panel survey on a national basis in Chile. This survey collects follow up data on 4700 Chilean households in the III, VII, VIII and Metropolitan's regions between 1996 and 2001. The data is representative for the four regions surveyed , which accounts for 60% of the population and 64% of national GDP. This survey has been used in different studies. Aguilar (2002) , uses a descriptive analysis and highlights poverty dynamics. Castro and Cheyre (2004) using a multivariate analysis find four types of poverty traps, associated with large initial household size, poor initial education, poor initial asset endowment and poor initial employment access. Contreras et al. (2004) analyze income mobility and assess the determinants of poverty dynamics. Their main results are that there is high mobility within all income distribution, but top decile. Finally, Paredes and Zubizarreta (2005) analyze the policy performance and determinants of mobility of the extremely poor, as compared with those poor but not extremely poor. The authors conclude that mobility of some extremely poor is higher than usually thought and determinants to leave and come into extreme poverty are different to those which determine mobility to and from non extreme poverty.
Income Mobility in the Short Run
I begin by reporting Shorrock's rigidity index using the Gini coefficient. The Ginis for the two years are presented as well as those for the average income and rigidity index ( Table 1 ). The rigidity index indicates a fairly high degree of mobility, when compared to developed countries where the rigidity index is usually around 0.95 or above for countries such as the US, United Kingdom, Germany or Sweden (e.g. Jarvis and Jenkins, 1998; Eriksson and Pettersson, 2000) it is closer to countries such as Spain in the 1990s (Canto, 2000) . While these statistics give a lot of information, is not enough. We want a more disaggregated view, using transition matrices. The quintile mobility matrix (Table 2) shows the distribution of households by quintile for 1996 and 2001. It can be seen that 49.9% of households who were in the richest quintile in 1996 remained there in 2001 and 23% moved down just one quintile. Likewise, 40.6% of those who began in the poorest quintile were still there 5 years later and another 25.8% had moved up just one quintile. It is immediately evident that there is less mobility in the top and bottom quintile than in the middle of the distribution 2 . This is, however, unsurprising given that the bottom (top) quintile can only stay in the same quintile or move up (down) also, furthermore the income range that make up the quintile is much larger for the richest quintile where the right hand tail is particularly large which is the reason why persistence in that group is particularly high. These figures also suggest quite a high degree of short term income mobility among Chileans households which is certainly higher than that observed in most industrialized countries (e.g Jarvis and Jenkins, 1997), but also higher than in rural China between 1978 and 1983 , Malaysia between 1967 and 1976 , South Africa between 1993 and Peru in the 1980s (Fields, 2001; Woolard and Klasen, 2004) It is quite similar, however, to rural China between 1983 and 1989 although the structure of mobility appears to be somewhat different. In rural China, (downward) mobility from the top quintile is higher than in Chile. This may partly be due to the fact that overall income inequality in rural areas was much lower to begin with so that the income change required to change income bracket is smaller than in Chile. Table 3 compares relative income mobility between Chile, Germany and US. We use a simple measure of immobility which is just a proportion of individuals on the diagonal. For Chile it is 41%, while Germany and US are 68.8% and 68.0% respectively. Also, we can compute share of individuals moving by one quintile and by more than two (any direction) -this might indicate patterns of dynamics. For Chile move by one (up or down) is 41.2%, while for Germany and US are 25.2% and 26.5% respectively. For moves higher than two quintiles, Chile it is 17.6%, Germany 5.9% and for US 5.4%. Thus, from those robust numbers we can conclude that unconditional relative mobility was higher in Chile (between 1996 and 2001) than Germany and US (between 1985 and 1987) . Table 4 shows a transition matrix by income deciles. It evidences a high mobility in all income distribution, but the highest and the lowest decile. Only 20.7% of the households remained in its original income decile after five years. This matrix shows that Chilean income distribution in the short run is very mobile. A key issue is that this income mobility does not include the highest decile. Becker (1980) found that being rich is sticky, even though being poor is not. A poor face higher probability to leave his economic condition, but a rich has a higher probability to keep his economic condition. Only 27.3% of who were in lowest decile in 1996 were in the same decile in 2001. That means that the remaining households were richer in 2001. In fact, 22% of them moved up to the upper half of the distribution (from deciles six to ten). The richest (highest decile) had a higher probability to keep in that decile (42.5%). However, 15.9% of them move down to the lower half of the distribution (deciles one to five). This shows that a rich household could become poor between five years. In Germany and US between 1990 and 1995 it was found that 23% of the population remained in the diagonal. Therefore, the above confirms that Chile has higher income mobility, even more than developed countries. 
Determinants of Income Mobility in the Short Run
In this section I apply a methodology developed by Finnie and Gray (1998) who used binomial probit model and split analysis into assessment of individuals and households on the relative income distribution (quintiles). This framework is applied to equivalised household income to measure the degree of mobility observed between 1996 and 2001 for Chilean households in four different regions. Given that we have only two observations per household, measurement error might well influence the results. Consequently, we use a variety of procedures to test and, to the extent possible, correct for measurement error and examine the robustness of these results. Our controls for measurement error do not necessarily provide unbiased estimates but will help us get a sense of the magnitude of possible biases and thus the robustness of results, a strategy suggested among others by Bound et al. (2001) Almost 70% of the sample reported that household income had increased over the period. Real median adult equivalent income increased by 41% over the five year period. While some of this discrepancy can be real and relates to the timing of the survey (seasonality and business cycle) changes in perceptions of permanent incomes and the large role of transitory incomes, this large discrepancy in levels and trends raises some questions about the reliability of the data.
These discrepancies could also indicate that measurement error is significant. Therefore, I purge the 1996 and 2001 labor income data by specifying an income regressions of hourly income on gender, location, industry, age, age square, education and throwing out all observations that are outside two standard deviations from the point estimate of this income regression. The income regressions have a good fit (adjusted R 2 around 0.42) and confirm the usual findings from the human capital literature. Using this procedure, I end up eliminating about 3% of observations. Also, I use an instrumental variable approach to measurement error. Using a regression of household adult equivalent income on household size, demographic structure, average education, age of household head, female headship, location, and other asset ownership, and the employment and unemployment situation of adults, I predict household incomes in 1996 and 2001 and assess mobility using these predicted income. Therefore, I throw away quite a lot of true mobility that would not be captured by these regressions but this approach should give me sense of the maximum extent to which measurement error affects incomes. Carter and May (2001) interpreted these differences between predicted and actual incomes as stochastic features of income that can make households stochastically poor or non-poor.
After the above procedure, I use probit model for studying influence on probability of movements up and down. For movement up we have individuals who either stayed in quintile or moved up, and the same for movers down (stayers are a comparison group in both cases). Thus, I will estimate two models for moving up and down using standard probit specification:
where Φ is a standard normal cumulative distribution function, i indexes first period and j second period; m denotes indicator of whether individual moved up or stayed, or whether moved down or stayed; Xi represents characteristics of an individual/household which do not change over time and are taken at first period; ∆Zij represent characteristics of an individual/household which do change over time.
For continous variables marginal effects are computed at mean values of all variables with:
where φ is standard normal density function; k indexes independent variable; a,b,c are estimates of α, β, γ; and Xi, Zij are sample means of Xi, Zij. For discrete variables I compute difference in probability (those are indicated with stars in output tables) with all other variables being evaluated at mean values:
where xk is being set to 0 and 1 respectively.
I select the same individuals and there is clear correlation between individuals since these are the same individuals whenever they are in the consecutive year. Since in this case standard errors are incorrect, I computed robust standard errors 3 .
The main dependent variable is difference in quintiles between 1996 and 2001. In order to construct it, I first compute quintiles for each year using all individuals who had positive total income in each single year.
The analyses focus on four classes of variables: labor market experience; changes in family composition; family characteristics; and individual characteristics. I also compute distance from quintile's boundaries -from lower and upper, as well as dummies for starting quintile and transition between self-employment and other employment.
I create a variable which indicates difference between being in quintile of first year and quintile in the second year, and compute mean of this variable for different independent variables.
The results of the marginal effects from the estimated probit models for moving up and down are presented in Tables 5 and 6 respectively (in Appendix). All estimates are computed at sample means, while for dichotomous variables I compute difference in probability between variable having value 0 or 1.
Results for changes in employment status seem to reveal some effects which were not apparent when I use means of difference in quintiles (ANOVA tests). The effect of moving from unemployment to employment, increases probability of moving up by 9.5% and decreases probability of moving down by 5.3%.
The highest effect on moving down is experienced by individuals who change from employment to unemployment, as this increases probability of degradation by 22.6%.
Regarding age effect, the group between 35 and 44 faces the higher probability of moving up.
Higher education is promoting move up on the relative income scale by almost 8%, and it is protecting movement down by 9%. It can also be seen that high-school education does not help to promote positive mobility. On the other hand, high-school education decreases probability of degradation by 6%.
It is likely to move up if the household lives in the urban sector by 14%, while it decreases the probability to move down. On the other hand, if the head of household is married on both years, increases the probability of moving up by 10%.
If the head of the household is male in 1996 and 2001, it is less likely that the household moves up by 9%, but also decreases the probability of moving down. However, if the head of the household is female on both years, it is more likely that the household moves up by 9%. Finally, as long the share of children in household increases, it is less likely to move up and more likely to move down.
There are some challenges ahead regarding the methodology used in this section and its main findings. The results could be improved by better specification of the set of independent variables. For example, barely significant differences of impact by age and education groups might reveal more information when interacted with gender (as suggested by Finnie and Gray, 1998) . However, future research should probably be continued on longer periods of time as that might reveal more stable patterns. On 2007 it will be available the third wave of the original panel dataset which will cover 1996-2001-2006.
Conclusions
The motivation of this paper is the evidence that despite large advances in poverty reduction and significant increases in social expenditure, income inequality remains stubbornly stable. However, this phenomena, Chile experiences high level of short run income mobility.
The purpose of this paper is twofold. First, to present evidence about the short run mobility and second analyze its determinants.
We find that the effect of moving from unemployment to employment, significantly increases probability of moving up and decreases probability of moving down. Higher education is promoting move up on the relative income scale and it is protecting movement down. An important result is that high-school education decreases probability of degradation. (at x-bar) (*) dF/dx is for discrete change of dummy variable from 0 to 1. z and P>|z| correspond to the test of the underlying coefficient being 0. 
AppenDIx

